ABSTRACT：Surface modification of macromolecules renders a progressive and favorable method to enhance the properties of polymeric materials and improves conductivity, wettability, stability, adhesion, antibacterial properties, etc. of polymeric surfaces without deterioration of the polymer bulk properties. Polyolefins such as polyethylene and polypropylene were grafted with maleic anhydride(MAH) as a functional monomer in solution. Evidence for grafting was shown with FTIR measurement. The grafting ratio was determined from chemical titration. The higher MAH loading, the lower contact angle() was obtained. With the increasing content of MAH, melting temperature(Tm) of maleic anhydride grafted polymer decreased while decomposition temperature(Td) of maleic anhydride grafted polymer increased. 
Ⅰ. Introduction
In order to expand the applications of polyolefins and produce useful substances which have improved mechanical, thermal, and chemical properties chemical modification of polyolefins is usually employed as an important alternative. In the modification of polyolefins free radical graft polymerization of maleic anhydride(MAH) with base polymer employing an initiator is paid much attention over the past decades. With the incorporation of glow discharge, ultraviolet (UV) irradiation, x-ray and photografting, modifications of useful product such as film, fiber, and powder etc. were also examined and intensified mainly by surface grafting reactions. tensively employed. Feasible introduction of graft chains with a high density and exact localization of graft chains with invariable bulk properties to the surface makes grafting attractive in its benefits compared to other methods. Radical polymerization is suggested as a useful method for polymer grafting on the surface. In this experiment, graft polymerizations of PE and/or PP with MAH were performed and the effect of maleic anhydride on the spectroscopic, thermal properties and contact angle in the maleic anhydride grafted polyethylene (PE-g-MAH) and/or maleic anhydride grafted polypropylene(PP-g-MAH) were examined.
Ⅱ. Experimental
PE used was low density PE(Daehan Petrochemicals, E-308, d = 0.956, MI = 0.8 g/10min). PP (d = 0.9, Mn = 5,000, Brookfield viscosity 6,000 poise at 190 ℃) was purchased from Sigma-Aldrich, USA. Maleic anhydride(MAH), benzoyl peroxide and xylene used in this experiment were purchased from Junsei Chemical Co. The typical formulations of the polymerization are given in Tables 1. Grafting of MAH onto PE or PP was carried out in xylene with benzoyl peroxide(BPO).
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A mixture of BPO and MAH dissolved in xylene was added dropwise to the solution of PE in xylene for the first 3 hr of 5 hr reaction. The reaction was carried out at 120 ℃ with mild agitation in nitrogen gas purging. At the end of reaction, the mixture was cooled to room temperature and washed with acetone several times and dried in vacuum overnight. Evidence for grafting was obtained from FTIR measurement. The grafting ratio(GR) of PE-g-MAH was determined from chemical titration. 26 The chemical titration is such as the following procedure. Purified PE-g-MAH (0.3-0.4 g) was dissolved completely in 120 ml of xylene at 120 ℃, and after addition of 0.2 ml of deionized water, the mixture was refluxed for 1hr. Adding dropwise 10.0 ml of a 0.1 M isopropanolic KOH solution, the mixture was refluxed for another 2 hrs to ensure complete reaction with the MAH groups. With 0.1 ml of a 1.0% phenolphthalein ethanol solution as an indicator, the hot solution was titrated with a 0.1 M isopropanolic HCl solution. A blank solution also was treated under the same conditions. The grafting ratio(%) was calculated by the equation
where N is the acid concentration of the isopropanolic HCl solution(mol/L), W is the weight of PE-g-MAH(g),  and   are the volumes(ml) of the isopropanolic HCl solution added to the PE-g-MAH and blank solutions, respectively, and   is the molecular weight of MAH(98.06). The press-moulded films of the PE-g-MAH were immersed into acetone at room temperature to remove the unreacted monomer and other secondary products. The FTIR spectra of the PE-g-MAH and PP-g-MAH films were recorded with a Nicolet MAGNA-IR 750 spectrometer. The grafted polyethylenes with different GR were obtained by changing MAH concentrations in the presence of BPO. The contact angle () data were obtained from an angle subtended at the triple line by the tangents onto the solid/liquid and liquid/vapor interfaces in a system with solid/liquid/vapor phases being a thermodynamic equilibrium.
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The contact angle of distilled water on the PE-g-MAH and PP-g-MAH film was measured using a contact angle meter (VCA-2500, ASC products, USA). Each contact angle  measured was the average value of five runs with a maximum error of ±2 o . The polymer plates of dimensions 10×10×1 mm 3 were used in the contact angle measurement. To get rid of unreacted MAH on the sample surface, the plates were first put into acetone followed by washing with distilled water and dried. DSC thermogram data were provided with DSC-20l0(TA Instruments Co.) differential scanning calorimeter. 2~3 mg samples were crimp-sealed in 30 μl aluminum pans and first heating scan was performed from 20 to 250°C. In order to cancel the thermal history effects, sample was held at this temperature for five minutes before starting the cooling and the second heating sweeps, and then cooled with the rate of 10
